Certain vitamin D metabolites potentiate the expression of parathyroid hormone bioactivity.
With the development of a sensitive bioassay for the skeletal effects of parathyroid hormone (PTH), it has become possible to investigate the possible interaction between PTH and vitamin D3 metabolites. This assay is based on the stimulation of glucose-6-phosphate dehydrogenase (G6PD) activity in either the hypertrophic chondrocytes of the growth plate or the osteoblasts lining the metaphyseal trabeculae of rat metatarsals. The response to PTH is paralleled by the activity of dibutyryl cAMP. None of the vitamin D3 metabolites tested had any effect on enzyme activity when tested by themselves. However, both 1,25(OH)2D3 and 25(OH)D3 caused a dose-related potentiation of the response to PTH. Neither 1,24,25(OH)3D3 nor 1,25(OH)2D3 26,23-lactone potentiated the response to PTH. Because this potentiation of the response to PTH occurs after only 8 minutes, it is suggested that it represents a nongenomic response to the vitamin D3 metabolites.